Development of a d-allose-6-phosphate derivative with anti-proliferative activity against a human leukemia MOLT-4F cell line.
d-Allose, a C-3 epimer of d-glucose, is a naturally occurring rare monosaccharide that shows anti-proliferative activity against several human cancer cell lines. However, d-allose requires a relatively high concentration for the activity to be observed. Thus, developing more potent derivatives is needed for application. In cells, d-allose is converted to d-allose-6-phosphate (A6P), which is responsible for the anti-proliferative activity of d-allose. In this study, we synthesized A6P derivative 1 with biodegradable protecting groups, which showed higher anti-proliferative activity than A6P against a MOLT-4F human leukemia cell line. Similarly protected derivative of d-glucose-6-phosphate (G6P) (2) and tetraacetyl-A6P (3) showed weaker and less activity compared with 1, respectively, suggesting that both A6P moiety and the protecting group on the phosphate group are responsible for the activity. In addition, significantly weaker induction of thioredoxin-interacting protein (TXNIP) expression by 1 compared with d-allose suggests that 1 exhibited cytotoxicity through the synergetic effect of inducing TXNIP expression and other mechanisms.